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Abstract. The compaction of agricultural soils is a serious problem in the agricultural community due
to it’s proven negative effects that can be seen as a form of land degradation. Due to agricultural
traffic, applied stresses are transmitted to deeper depths and may alter physical, chemical and
biological properties of soils. This paper outlines the structure of a computer application for the
assessment of in field agricultural traffic, which is developed as a module within a program for soil
compaction control that can be also used as a standalone application that can be installed on any PC or
mobile device. The proposed computer application is designed to be used not only as a standalone
application but also build in an application for soil compaction assessment. The application is a result
of extensive literature and experimental research activities, so it uses proper input parameters data
available literature and personal research data gathered by authors of this paper. Following the
available studies are defined the input parameters, the general layout of the software application is
showed and described, the general structure is analysed and the output data is mentioned. In this paper
we designed a software application for agricultural traffic assessment, developed to be as a useful tool
not only for in field traffic management but also for soil compaction management on long term, that
can be used on small or large farms so the user will have a clear status of the traffic on the field.
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INTRODUCTION
The compaction of agricultural soils is a serious problem in the agricultural
community due to it’s proven negative effects that can be seen as a form of land degradation
(Canarache, 1990). Due to agricultural traffic, applied stresses are transmitted to deeper depths
and may alter physical, chemical and biological properties of soils.
It has been proved that soil compaction control is one of the issues that must be taken
into account within a proper management strategy of agricultural soils, especially in today
sustainable agriculture (Schjønning et al., 2004).
Since soil compaction depends on many factors, ranging from soil natural condition
until the technological issues, its control requires development of a long-term strategy that in
some conditions can be difficult to survey (Van den Akker and Arvidsson, 2000).  In this case
would be useful to have tools that can assist farmers in order to take the right decisions in the
right moment. In this idea an advanced programme for agricultural soil compaction control
can be developed (Molnar et al., 2012).
The main output of a programme for agricultural soil compaction control might be to
predict soil compaction risk moments so the farmers can choose to till or traffic the soil when
it is not in a highly compactable condition or it might be estimated the damage being done to
the soil structure by the agricultural traffic.
This paper outlines the structure of a computer application for the assessment of in
field agricultural traffic, which is developed as a module within a program for soil
compaction control that can be also used as a standalone application that can be installed on
any PC or mobile device.
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MATERIAL AND METHOD
In order to design the computer application developed for the assessment of
agricultural traffic the input parameters have to be defined and also the output parameters that
can give a clear picture of soil status related with in field traffic. The input parameters and the
software structure are results of an extensive literature and experimental research activities, so
the computer application uses data available in the mentioned literature (Van den Akker, J.J.H.
et al., 1999) and personal research data gathered by authors of this paper (Molnar, A. et al.,
2005).
The developed computer application must be designed in order to comply with
following main requirements (Molnar et al., 2012):
 It has to be user-friendly;
 It has to be reliable;
 The output data has to be easy to use, read and to understand;
 The input data has to be generally available;
 It has to have average system requirements.
RESULTS AND DISCUSSIONS
In order to design the computer application for assessment of in-field agricultural
traffic it would be necessary to define the general layout of the software structure, the input
parameters and the output data.
The input parameters can be grouped into three categories:
 parameters related to field general information (Fig.1);
 parameters related with technological approach (Fig.2);
 parameters related with agricultural assembly technical characteristics (Fig.3).
Some of these parameters have to be mentioned by user and other parameters will be




→ Number of fields
↓
→ Field identification code
↓








→ Available agricultural implements
↓
→ Optional data (e.g. fuel, fuel cost, agrochemicals
used - in terms of quatity, type and price)
Fig.1. Parameters related to field general information
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Fig.2 Parameters related with technological approach
Fig.3 Parameters related with agricultural assembly technical characteristics
All the mentioned parameters are compulsory, but they are generally available and
easy to set up. The first step is to enter the parameters related with “field general
information”, most important step being to set up the “number of fields” and “field
→ Technology used →
↓
→ In-field traffic management →
↓











→ Tractor weight [kg]
↓
→ Tractor/combine type →
↓
→ Wheel base for
tractor/combine harvester [m]
↓
→ Implement weight [kg]
↓
→ Type of implement →
↓
→ Implement working width [m]
↓
→ Number of axles with tyres
↓
→ Air pressure in the tyres [kPa]
↓
→ Type of tyres →
↓
→ Tyre size [cm]
↓
→ Width / soil contact length of the track [m]
Mounted
Trailed: - tyre size [cm]
- air pressure in






identification code” since for each field has to be assigned specific data (e.g. map, crop,
“technological approach” and “agricultural assembly technical characteristics”), see Fig.4.
Fig.4. Flowchart for data input
The parameter “field map” can be uploaded as a file from a hand held mapping device
for fields survey or the user can choose between several types of basic geometric shapes of
fields (e.g. rectangle, triangle, square, trapeziums).
Field identification code
1 Self generated code


































The parameter “GPS availability” is needed for self generated map according GPS
readings of a compatible GPS device.
The output data is showed using different types of graphs or rut maps in which are
analyzed several types of traffic indices: number of passes (Fig. 5), specific loading index on
surface, traffic intensity (Soane and Van Ouwerkerk, 1994). These indices can be computed for
each agricultural assembly (e.g. plowing, fertilization, crop protection) or can be computed
for a crop year.
Fig.5. Example of a graph showing the number of passes on the field width
Specific loading index on surface is defined as the product between the time needed
for agricultural assembly to work on surface unit (in hours/ha) and its weight (in kg or t) and
it is showed in t·h/ha.
Traffic intensity is defined as the product between the traveled distance for the
agricultural assembly to work on surface unit (in km/ha) and its weight (in kg or t) and it is
showed in t·km/ha.
The rut maps can be showed as traffic lines (Fig.6) or as contour chart (Fig.7), using
one of the indices mentioned above.
Fig.6. Example of traffic lines for controlled traffic

















(e.g. sowing, crop protection)
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Fig.7. Example of a contour chart showing the index variation on field surface
(the legend will show the chosen traffic index through different colors)
CONCLUSION
In this paper it was studied the possibility to design a software application for
agricultural traffic assessment, using different indices, which are reliable tools to assess the
soil compaction occurred due to agricultural assemblies traffic on soils. This assessment can
be done in real time or the gathered data can be further analyzed at the end of the crop year
and over the years. The software application it was developed to be as a useful tool, that can
be used within small or large farms, not only for in field traffic management, in order to have
a clear status of the traffic on the field, but also for soil compaction management on long
term.
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